Comparison of CM-derived complexes to those previously reported. A) Examples of complexes generated from the co-regulator dataset (Malovannaya et al., 2011) and this work (CM network), using iHGSCore. Epitope-tagged bait protein or, in the case of the co-regulator complexes, antibody used is shown in pink. Preys are blue. Edge thickness is relative to the HGSCore (85% precision). CM complexes are tighter, as the iHGSCore is higher with none or a small number of false positive interactions. The co-regulator complexes have generally lower scores, except for the core components of the ARID1A complex. In the case of RPRD1A, no polymerase subunits previously reported to interact strongly with RPRD proteins are present in the network. In fact, most, if not all, of the interactions are false positives. B) Chromatin network displayed using GenePro. Chromatin complexes are represented as distinct nodes. The size of the node is proportional to the number of subunits in the complex, while the thickness of the edge represents the number of subunits shared between complexes. The fraction of known subunits in a complex is shown in green while the fraction of novel components is represented in red. Nodes that are completely green represent complexes comprising only known subunits. Completely red nodes represent new complexes, not previously characterized. A) FACs analysis of DNA content (cells were stained with propidium iodide) was performed on cells synchronized with double thymidine block and collected at 2 hrs, 6 hrs and 8 hrs after release. The graphs show enrichment of particular stages. Two biological replicas are depicted. B) Mitotic index in cells synchronized with double thymidine block was measured using western blot analysis of synchronized fractions using an antibody against phosphorylated H3S10 mark.
S-S phase (2 hrs); M-mitotic phase (8 hrs). A significant increase in the number of mitotic cells is observed in the M phase versus S phase. C) KDM8 and RCCD1 protein levels during cell cycle. KDM8 protein levels are increased during G2/M phases of the cell cycle while only slight increase in RCCD1 protein levels in the M phase is observed. D) The ratio of KDM8 versus RCCD1 during the cell cycle. The abundance of KDM8 versus RCCD1 was determined by immunoprecipitating KDM8 from synchronized cells, followed by mass spectrometry analysis and the ratio of KDM8/RCCD1 was determined. The association between KDM8/RCCD1 does not show significant changes during the cell cycle. The error bars represent standard deviation (n=2). Student t-test was used to determine significance (p≤0.05). Tables   Table S1, 
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Experimental Procedures Experimental System
The approach used in this paper was described previously (Mak et al., 2010) . Briefly, we have used the Life Technologies Gateway system to introduce an affinity purification tag to the Nterminal or C-terminal end of proteins. The Gateway-compatible ORFs were recombined into the Gateway-compatible, lentivirus adaptable destination vectors containing the triple tag VAP (3x FLAG-Streptactin-6x HIS). Mini-prep DNA was prepared, the correct clones verified by restriction digest, and correct clones used for the generation of lentiviruses. HEK293 cells were infected and underwent selection with puromycin. Stable transformants were grown in ten 15 cm plates to 90% confluency, and cells were harvested in 2 batches of 5 plates each, representing two biological replicates. Cell pellets were frozen and stored at -80 o C until purification. All proteins for which we have attempted to identify interactions and their progress through the pipeline are shown in Table S1 .
Purification
Frozen cell pellets were thawed with 5 ml AFC buffer (10mM TRIS-HCl, pH7.9, 420mM NaCl, 
Mass Spectrometry Analysis
Four volumes of protein sample was mixed with 1 volume of 100% (w/v) Trichloroacetic acid and incubated at overnight at 4 0 C. Then the supernatant was removed after centrifugation. The protein pellet was washed twice using 200 uL cold (-20 0 C) acetone. The sample was then dissolved in 48 uL of 50mM ammonium bicarbonate, reduced with 2.5mM DTT for 1 hour at room temperature (RT) and alkylated with 5mM iodoacetamide for 45 minutes in the dark at RT. This was then followed by trypsin digestion (Sigma singles, T7575) according to the manufacturer's protocol. After acidification with 1% formic acid, the peptides were ready to be injected for LC-MS/MS.
Each peptide mixture was individually loaded onto a reverse phase micro-capillary liquid trap pre-column and separated on an analytical column using an EASY-nLC HPLC system (Proxeon). The trap was constructed in a 25mm x 75 m silica capillary packed with 5μm Luna C18 stationary phase (Phenomenex). The analytical column was constructed in a 100mm × 75μm silica capillary packed with 3μm Luna C18 stationary phase, with a fine tip pulled with a column puller (Sutter Instruments). The organic nanoflow gradient consisted of buffer A, composed of 5% acetonitrile with 0.1% formic acid, and buffer B, which contained 95% acetonitrile with 0.1% formic acid. The separation was performed for 105 minutes at a flow rate of 300nL/min, with a gradient of 2% to 6% buffer B for 1 minute, followed by 6% to 24% buffer B for 74 minutes, 24% to 90% buffer B for 16 minutes, then 90% buffer B for 5 minutes, 100% to 0% buffer B for 1 minute and finally 0% buffer B for 8 minutes.
Eluted peptides were directly sprayed into an LTQ-Orbitrap Velos mass spectrometer (ThermoFisher Scientific) with collision induced dissociation (CID) fragment method using a nanospray ion source (Proxeon). Ten ms/ms data-dependent scans in centroid mode were acquired simultaneously with one profile mode full scan mass spectra. The full scan was performed at 60,000 resolution from m/z 400 to 2000, with an ion packet setting of 1exp6 for automatic gain control (AGC). A dynamic exclusion list was enabled to exclude a maximum of 500 ions over 22.5s. Only ions with charge 2 and 3 were chose for the fragmentation.
RAW files were submitted for database searching using X! TANDEM ( were uploaded to Prohits (Liu et al., 2010) and compared using at least 99% TPP probability.
iHGSCore computation
HGSCore is a hypergeometric statistics-based method for scoring PPIs derived from proteomic experiments (Guruharsha et al., 2011) . It scores both bait-prey and prey-prey associations by assessing the probability of two proteins co-occurring in the same purification with the observed abundance by chance. The semi-quantitative spectral count information is used as a proxy for protein abundance. We have modified the iHGSCore, so that bait-prey associations contribute more than prey-prey associations to the final score. This modification increases the number of baits in the PPI network without adverse impact on precision (iHGSCore; Pu et al., unpublished).
The computed iHGSCore for each interacting pair is presented in Table S4 . To further improve precision of the network, we have removed 50 common contaminants (those present in the GFP controls, such as keratins) and abundant frequent flyers (those appearing in 95% of our purifications with very high spectral counts, such as C1QBP) (Table S5 ). Original total and unique spectral counts for each interaction are provided on the website.
Literature-curated interactions
To derive a high-confidence network of literature-curated interactions, protein complexes from iRefWeb were converted into pairwise interactions using matrix expansion and an interaction score was used to determine high-confidence pairs (www.wodaklab.org/irefWeb; Turner et al., 2010) . The MINT-inspired score was assigned based on an earlier approach (Ceol et al., 2010) and we adopted their confidence score formula. To create a high-confidence set of interactions,
we applied the following procedure; 1) Take all relevant protein-interaction pairs from iRefWeb, whether from binary interactions or from the matrix-expansion of complexes; 2) Exclude interactions that are supported by less than 3 publication or are not conserved in any species; 3)
Retain pairs with an MI-score of at least 0.431. Applying these filters yielded a total of 19,342
high confidence human PPI's out of 606,761 human PPI's consolidated in iRefWeb.
Reciprocal co-IP and Western Blotting
Reciprocal co-IPs were carried out from 2.5-5 mg of total protein. The lysis and purification were performed similarly to MS analysis with a few changes. Sonication was added after 3 freeze thaw cycles (8 cycles, 0.3 sec on, 0.7 sec off) and a one-step purification protocol was used. For anti-flag precipitation, magnetic M2 anti-flag beads (Sigma, M8823) were used instead of agarose beads and SDS gel sample buffer was used for elution. Western Blots were carried out as in standard protocols and the co-immunoprecipitated proteins were detected using anti-Flag antibodies (Sigma, F3165). For IPs with various other protein-specific antibodies, the lysis and binding were performed as in the above protocol except that the lysates (2 mg total protein) were incubated with 2g of antibody overnight, followed by addition of 10 l of protein selection methods for Fab screening were described previously (Miller et al., 2012; Paduch et al., 2013; Fellouse et al., 2007 
Histone Demethylase Reaction
Histone demethylase reactions were performed as previously published (Cloos et al., 2006) .
Biotinylated histone peptides (Epigentek, H3K36me2: R-1049; H3K36me3: R-1050) were incubated with proteins purified from human cells in histone demethylase buffer (50 mM Tris pH 8.0, 1 mM α-ketoglutarate, 2 mM ascorbic acid), with or without 70 M ammonium iron sulfate, at 37 °C for 4 hrs, in a total volume of 10 l. SDS gel sample buffer was added to the reaction and samples were analyzed by western blotting with antibodies against modified histone peptides.
siRNA and Real-Time Quantitative PCR siRNAs were purchased from Dharmafect and infection was carried out as per the Dharmafect protocol using Dharmafect 1 transfection reagent. 50 nM of siRNA was used for each transfection. Cells were exposed to siRNA for 24 hours and then washed twice with fresh DMEM (no antibiotics), after which fresh no-antibiotic media was added for another 24 hours.
Cells were harvested for WB and RNA isolation, or else cover slips were processed for immunostaining. For RNA isolation, cells were lysed in wells using Trizol (Life Technologies), and RNA was isolated using the protocol supplied with the reagent. cDNA was made using the cDNA vilo kit (Life Technologies), according to the manufacturer's protocol. cDNA was diluted ten to one and 1 l was used for each qPCR reaction. Primers are shown in Table S6 .
Immunofluorescence
Cultured cells were fixed 2 minutes in methanol and stained according to previous protocol 
Quantification of cell division defects
All data were obtained from at least 3 experimental repeats and over 200 cells in each category were analyzed by two independent observers. Standard deviations were calculated with Excel (Microsoft, Redmond, WA, USA) and Student t test with SigmaStat v3.1, Systat Software Inc., Point Richmond, CA, USA).
Chromatin Immunoprecipitation
Chromatin immunoprecipitation was performed as previously published (Boyer et al., 2005; Rada-Iglesias et al., 2011) . 2 g of antibody was used for each reaction and incubated overnight.
Pre-washed (blocking buffer) magnetic protein G Dynabeads (LifeTechnologies) were added to the lysates and incubated for 4 hrs at 4ºC. Beads were washed 5x with RIPA wash buffer, 1 x with TE buffer followed by elution at 65ºC for 20 min. The eluate was then moved to a new tube and incubated overnight at 65ºC to de-crosslink the proteins. The elution buffer was diluted twice with TE buffer, followed by RNAseA (37ºC, 2 hrs) and Proteinase K (55ºC for 2 hrs) digestion. DNA was purified following with a standard phenol:chloroform extraction protocol.
Cell Synchronization
Cells were synchronized with double thymidine block according to previously published protocols (Whitfield et al., 2000) . Cells were blocked with 2mM thymidine for 18 hrs, washed with PBS twice and released for 9 hrs. Fresh thymidine was added for 17 hrs, followed by two washes with PBS and release into the fresh medium. Cells were harvested at 2 hrs (S phase), 6
hrs (G2 phase) and 8 hrs (M phase) for: WB, RNA isolation, CHIP (crosslinked) or FACs analysis. WB was used to measure mitotic index. Shortly, cells were lysed in sample buffer, Western blot analysis was performed using an antibody against phosphorylated H3S10. The signals were recorded with MicroChemi 4.2 (FroggaBio) Instrument. The signal was quantified using ImageJ and normalized to tubulin levels. For FACs analysis, cells were fixed and stained with Propidium Iodide according to standard protocols. Briefly, cells were trypsinized and the cell concentration was adjusted to 2x10 6 cells per sample. After centrifugation cell pellet was resuspended in 50 l of 1xHBSS containing 2% FBS and 1 ml of 80% ethanol was added. Cells were kept on ice for 30 min after which time they were washed 2x in 1xHBSS and 2% FBS. 500
l of PI solution (0.1 mg/ml PI) and 500 l of RNAseA solution (2mg/ml, all solutions mixed in 1xHBSS) were added to the cell pellet. Cells were kept in the dark at room temperature for 30 min , after which they were refrigerated until FACs analysis. The results were analyzed with FLowJo software. For analysis of DNA content, cells were prepared the same way but analysed with ModFit software.
CHIP-seq
5-10 ng of DNA was used for sequencing. Samples were prepared with the SOLiD4 ChIP-Seq library prep protocol and were run on the Life Technologies SOLiD v.4 instrument with 50bp single end sequencing. ChIP-Seq reads were aligned to the reference genome (hg19) using
